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/ 

(57) [«pflFff*(7)ffiHl 



2 

m2i^-/u^^mK,fz^^y^:^mt^^i.x^r). mz 



3 

-•art biri> i^-yi-^fg JLoiUiJI pftg/jr^S. 
^ 1 /wffi^rexyb^i' t , 

LT 3/ $ ix 5 1 # 7 .i? y 

y ^ ^S<Djl»)«r©JRSi-i^ 2 ffiS i: WH-cm 

tJtL, 7 y^^^iiJMtc:. fltrfSll2(4g*>f>, TS'f"^ 
S^iSs}^ yi^T. [z^m X^K-oifs y T^Mnm^mMUt^h 

7 y f-^&irM^m 1 feB*» f> ^ 2 {tm^^Wi ^ *a.o 

7 ^^S^Jr^ 2 (SM*^ ^ ^ 3 {iLmizmW} ^iti>7y^ 

[!fi*« 4 1 WfE7 s/ 1 7 y^SPWSUsm 2 

ttflB7 y=)-{m^^i)^yf-y ^ :^'m^X'<^^{c^m.^ixX 
*J tJ J-OflfrlB^ 1 S.O'^ 2 7 ^^SCMcO mij ^J»Ws ^ * 

\ mmmm.-(>'^-y=:.-^ (smif) jk^ 

f*9SC®«c. ^ 1 /USa, SU^'Xc < 1 1 2 -0007 .y^ 
«g-^fliSr^ix.fc5ff y iJ' ;^ t , 

Jft y ^||lc|S:<t htitzW, 1 SO^^ 2 7 3' ^gc«- 1 
LT*J9, #7 3'^gPM3iS. /1>*< 4: t2o(7?sK3/^;^ 

t> ®2^,^{i®i:(^PB^r-^tl)T-t, 7 3/^giJms, flfr 
«^ag--^©7 y^sutroi^ibici 19 , SS7 .yf^scms 

0^^£< i:t.2ot07 .y^«^El3*fLrri-tL-5r i:>jr 
<, 7s'f^S6«-(Dt(rlEi^/i< i:'b2oW7K3'^':=«.^^SP 
4>4:«trlBil^>5c< t h2^<07 •yf-^.-^m(0^n^nti)i 



(2) 1*fF2 9 60 54 0^ 

4 

^ftS-fr. J.om2ffi5i:f^»)©lc:tJV>THtrl57-;/^SB*f 
Sr ffilB^ 1 ^-g-teS;!^ WfE^ 2 «-g-<2:g|c#ib $ -fr 5 

[it*« 6 J WIE7 3'5^SCtt*sfltrl5ll 1 fii^iaBlc*>5 

it, 7 3'^a5m53K3/i7;^4:ft«tL. 

Htfl57 3'5"gl5«-;i5H(FE^2^^{i«ic*>5i#. =7yf- 

9> ^jKs/^'^;jSjJ?3'^'X'>-/uffit^^gcc07S'5^ffii 
20 Tf^yi' :^M*^^- yi' :^[zn\^X^y—/\^^'Pi[z.m^-ti>t 

mu9 y^m<D^n^'ix{zM!t^-t^m^<Dy y^r—M. 

^^LTJSt). ^7 3'^T-Ad^ At?3'^';^^-^a5^>«: 
(fe X T J3 *) 1.0H5l5«S:<r) 9 3' — >«r ;S5 3j? 3^ ^ 

3/^T-A<73#^ W;}? y ^ ;^^^SB5>X)5flfllE«^c07 3' 
^m<7>^iri't'hic^ LTgEg$ ti-55§Uifitg t <oF^t? 
50 !K3':{'^«cjgtt-r5rt;fc<^»|-C#5J:9«-, S.oflfr 
IS«^<^7 3'^ffi(c*fLr*fil2lSIS07 y^T-J^i^- 

mMmwiRxfmsbmmx^ s j; 9 tc. efris«»w7 

T - A 3/ ^ jW IC ^i^-f- 5 ^ 1 #g t . 
ill^jli&tcj; 9, t(rlS«|gc<7)7 3'f"T-A^?|oii;'^<a 

e;4>b§gt±Jfii:BtcSt»i$itJ.ogfris«»(Z)7 yf-r—J^ 
^S^ajfiig*^ P> 7 3/ 5=-<2:g* T-fllfb ^ -e-S ^ 2 ^g: t 
40 Mt^WLTisO, BufBlSISro7 3/f^r-i^£0;K3'^^« 

3' ;^]PSr'>'-yP:&tpH:r^i!)$-tir.5 r h Sr^etir-T SAP 
li--? # ifeo^p Oft SrifiJ^i- ^> ^it ^flg ''cC^Sio 
IiS*«8] mrl5«SSro7 3/^r-A;i^ 'mxyy'f-T 
-AXU5^ 2 7 s'^r-AS:a;iT*J t) , 
HaiEmi¥S*s, 'K3'^':^]||«>;^ffl;4>t>raH5«r|i!3r3tfil[ 
@(;i*ii,>r J)? 3/ ^ ^jUlclSKt bixfc^ 1 »2i05|| 2 Slo 
7 3'^T-A^itg|J$tSr<ix.Ttj •? , 
WIEIB 1 »ro7 yf^T-A^«Fg5tjasB(rSE^ i 7 yf^T 
50 — A$r^j^UT*5 9, 
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5 

J^mRXJ^(i^^j:< ti>2o<Dm2^:fyJ^^ti:m^Xto 
m^'^m\Z'^^Hifhi^X\^^X. K2^n-^ y ;t7jUO 

2 -Dcom 1 ^® co^tL^*tL755S9fS^iX'^ttco =7^^ 
< th2 -^(Om 2 A®CO^;h.^i^;05 HfrlS^tl-e' 

^lXt/^2 0^!y^;^ h5/:/V— /USSU^7:y5^ffiSr 

-/\-%:m^'t^ < . SSiaH 1 7|? ^ ;^ h 5/ >^>— /vffiS 

^^y^:^m^U^i:m^X^y>. ^yv^T—J^t"^^ y 
y - A ;a5 7}< >y ^ ^ tt S § I o iz^;^ 

^ tliffi® <!: ^ :y g <!: F^ Sr^KlT* # S <t 9 y ^ 

*T*flIi(i^it5m2^g<^$:JEtC*UTiot). =7 y^T 

m 1 ^U^^ 2 c^^- h :/ h v'-/PS^ilx./c7K~ h 
^ 2 s/ ^ ;^ h 5/ :rv^— /USE t zy—/i^^.^ UT?g 2 

^ 2 h >^ h i^—yum t iy—zum-^ i^xm 3 



(3) 4*1^2 9 6 0 540^ 

6 

1^ y^izm^^Lx\^^^mm^^t . 

T I ^ ^ C t ^4#ia <b -r 5 IS J}^<^©fflS 1 O^SIclSttOSM I F 

m^^l 21 *DXi--<#4&p^n<Ofl|^S«rjS}*-r5SHIF 

70 ^&^i^m'r^^M^mi:m^i'^yf^yi^y^i:mLXis 
"9. ^7K5/:J^^;55miS.TJ^^2(D7}?5^i7x h^'^v^-zu 

^-y^y^mi:^-y^y^ h yzf\^=7 y^-t^y^yi^ysMy 
y'^^^t^^l.X^'Kl . m^t^y^ y^My y^^^com 

^m^x:ts^R^0gh^iiLSt. ^i^.^iiLmt. %2 

%2^.^\tLm.^(nyy^^\y—V(r)1Srmz.X,^^ y y^ 

m^m{cmM\^x. 7f-y^ys(D[H^mm^\^i^'fX7f.y^ 

50 2®;«7A#eSr:fi'LTi3»9. 2S:<7 A^S;^^ H 1 S4 
5tf^liiSti*3V>r. yy^zfu-hi:^^y^:^\cmm^ 
^^Z.tfJ:<. mt^yy^yi--h^mm^m^i<Lm^^ 

mi5d.^^^m tmmco^u t (omx^ y ^y^{zmm lt 

40 f)^^ 

m 2 ;^ h 5^ r v—yu® <b v—zu^-g^ LT^ 2 i/- 
50 iSEfr»«)#®SrS(;i*LT*5«9. KSE«^5»lb#Sl^. r 
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• Ti/— yuf^^2p^Vi5^- :7 a.- ^aS^R (SEALED STAND 

ARD I~NTERFACE APPARATUS) j . George Allen /C? 

Maney. Andrew Wi i Mam 0' Sul li van. W. George Farac 
o. aiS#-^m635. 384-^. fflS 0 1984^ 7 ^30B . mSE 
^S#rF®4. 674. 939-^. 

• ^^^^ (INTELLIGENT WAFER CARRIE 
R) J . George Allen Maney. Anthony Charles B 
onora.Mihir Parikh. taM#^^686. 444-^. HilS0l98 
4¥1 2.^ 24 0 . m&*ll#rF ^4. 674. 939^o 

• rKTf^ibJgyx— :^ (DOOR ACTIVATED RETA I NE 

R) J X %^#:George Allen Maney, W. George Faraco. M 
Ihir Parikh. -^11686. 443-^. ffilg B 1 984^1 2.^ 20 

240. 3a?5E*S#ffm815.912-§-o 

\fz^ L — ^ (LONG ARM MANIPULATOR FOR STANDARD MECH 
ANICAL INTERFACE APPARATUS) j . Anthony Cha 

ries Bonora. Andrew Wiltiam O'Sultivar. U^#^^7 
69.709^. tap 01 985^ 8^260. m^3|e|li|#ff^4. 67 
6. 709-^0 

fzr (SHORT ARM MANIPULATOR FOR STANDARD MEC 

HANICAL INTERFACE APPARATUS) j . «e^#:Anthony Ch 30 
arles Bonora. l±iS#-^^796, 850-^. mffi01985^8 
>^26 0. mffi*gi|#rFII4. 674. 936#o 

• r-7^><^^— tf://u^-r^«r*i^^c^5g (CONTAINER 
HAVING DISPOSABLE LINERS) j . %PJ#:Mlhjr Parlkh. 
Anthony Charles Bonora, W. George Faraco. Barney H. Hu 
ang. ffi^#^^829. 447-^. ffiP 0 1986^ 2 ^ 130 . m 
SE*ll#rFll4. 739. 882^0 

/c^SS (SEALABLE TRANSPORTABLE CONTA I NER HAVING A 
PARTICLE FILTERING SYSTEM) j . ^0^#:Mihir Parik 40 
h. Anthony C, Bonora. aiIS#-§-^840, 380-^. tt1^0198 
6^5^ 1 0. SaE3|e|l«FfF||4. 724. 874-^p 

;^ (standardized mechanical interface. SMI 

F) v-x-rAtcllL. J:'9l¥L<{i. mm-^mA^:m^X* 

mm&m(Dmm so 



«Fff2 9 6 0 5 4 0^ 

8 

mmmiSi^^ >^ — y (SMIF) v-^xA^:. * 

m^n^A. 532. QlO^-RV^mA. 534. 389^lciE«$ttTl ^ 
5<t9(c. t: A— h/^jy:*;— Ktt (Hewlett-Packa 
rd Company) iCt ti^$tvfct>(OT*fc5o SMIFv-^^t" 
A(7)e6^{i. '^^.-^Nlcf^ffi-r^S^:^ (particle flu 
xes) Srte^^Fit^r ,b(cfo5o wOiWii, ^m^^R 

oy^^XtO'S.iiCmm^m.mTb^^ rsMIF:VLSI<oS!iig{c*5lt 
^^:^—y>^^iry h hytyp^yr^m (SMIF:A TECHNOL 
OGY FOR WAFER CASSETTE TRANSFER IN VLSI MANUFACTUR 
ING) J t\^^'?mm(Df^X (Mihir Parikh^t/Ulrich Ka 
empl^. $tffi rsolid State Techno I ogyj . 1984^7 
mil1-'115H) {::|S®^n-Cv^5o 
±^d.W^^(Diyy^TJ^n. 0. l/2mJ^TX)-?>200MmJ^± 

fl^0. 0.5/1 mJeJITOtOtfcSo #5fe(c*3l>Ttt¥ 
SMIF^x;^5^i.|^3oOiS«J5K^fP^pSrWbTV^5o 

't^mA-i^m(Di^-/um^^^y h' m^) t. (2) 

tt. K;&^e)A0Xis^M<^-'f4®^T»:c>J: 9icu 
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t*3feOT5/^v';^xi>.Srfflv>fcSMIF7K^y K-Cd. "7 y 

^uuRv'^y'^m y^^<D-:^x\^m:^\tmmm 

^ >y^v'>^xi^fi. (a) ^sy^7^\Z.n^^7f.y^ 

^jpiO^itj^gSJhL. J.O (b) V— /^ffi^rl:v^^c}f U 

'^^(Dmv^^y v(Dyy^mm\t.. mn^-y^:^±.\z. 

^;:^jWo^^>'^Xf^:)[iDX>^7"— i/3 V(D7K— 

tS5R(7)SMIF7j^:y KtC:fcV>rii. ^ y ^mmt--^^ y ^ 7s 

•9. V^^XTi^y^ 7.t^y^ :^mt<Dm<Di^—/UI,zmm. 
ir^C^-^^m&itir^LXl^^o ^fc^ SmfTf.yh'm 

(o^^^<D7 y^mm\t,\i^fc.irht^'^mxth^fzih. mm 



(5) #fF2 9 60 540# 

5 4> ^ <^ Stt L>i V ^ J: 9 ^^n^hS 

^) :^^Mc^NcfJ:^{^Lmx:r^y^:^mi:^1^-r^9y^m 

o;}< :y ^ X Offj^/^f^as^^cfix^Jj? y ^ ;^3lii7j? :y ^ ;^ 

iw g *t;i^si x^x^-y v^mmx^ 1 5i ^TZ^^ULm 

(^)'>— yf^y^ 7sMt>l^—/i^:fj\^\zl»mi.X. 

5/i5':^]||tSr^U"C*5l9. ||2 i^-yi-eSfi, 

9{C/^oTit>i9. 7 y^^^^^\.X^y) . i^^o/^^ 

\zn\^xyf^y^7smt^^w\x^^x.b\z't^mi\iLm.t 

40 ^^y^ 7. 5 # y ^ :^m(Di^W)^Umir^m2 {4g 

*:«^fcj:^>^2p««^^>':?-:7ai-;^ (SMIF) 
y rtSf|5^^. ^li/— yi^Di. 25:T/^>/<f< <^ t> 20 

(O7 y^m^m^m?Ltiyi^y^ 7.t. m2i^—ju^i:m 
^ft^y^ :^mt^^l.X^^. m2i/-/UB(:i. rtgp 
50 miiLi:mm<DJEt!^m-hmm^^<^y^:^Mi>^^y 
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(6) 

/; 

-tU^^^K-Xi^Ki Kr>n^^'t^m. (disengaged posit 
ion) (engaging position) 

LfcffiH (engaged position) t(Ofi\X^W}Xts . y y 

t^<yy f^gPttOTje y tyy 1 

SSAEIii. *«§«co^iy^««<tefi!)-r5SMIF;K2/ K 
OTJ? jx <;5-r V ^ — :7 — ;^ gp^J'Sr^i-^p® ig -efc 

^8BI1I«. |g8AEl08B-8B«l(cfe^5»r®iaT-fcSo 
^800(1. m8AEl08C-8CiBll;i?a9WrSElT-fc5„ 
^9iaf^. ^BAHItc^U/c-r :7^— ;^gp^>^D— 
S^5 ^ »f ® b 3t ftijffiia *> S o 

m 2 iSLWLRV^m 3 ffiBtc *> 5 C 5 Sr^i-«J® |gl T-fc 

So 

mi2ia(i. 2Sn-i5^ y ;«7A05}z:BiaT**>'5o 

mumRxfm^ABmn. ^yi^:^M(omti:^m^^<^ so 
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12 

-VSr^-rSl§M^^0T*feSo 

So 

(S1A0. ^IBIEI) SO^®2ia (mZAIil. ^28 
T^-i/aVSf^. ^PX3gM12<7)^7:t~^^^ffiv^M«S^a 

T^^^So *px3ggi2(i. 0y^fi> h u-:^;^ hT>^y >$r 
«/c^;ijpx3^gTfcSo ^-ry t:"-ioi^. wortspomi: 
yyuXJlu=3f-y->- (Lexan) ^<Dmm^y:^^y^ 

xv^hti^xisy) ^ ADX3^^fi12offi^Sv^^ffi&u^^?:ll->'^ 

L T V ^ S o *0Xilg1 2rt oa:^(iSiJ>!r (iiaJ^ S ixE.ogiJ 
>J^{cif'{b^;asfca6. iDX^gl2^i5^ y—wu-^rtj;:: 

v'-/WprfigJ.o«ii|^prtg/^^Si (;K:y K) 18ii. tK- 
hmiimAlZ^ V) :^r^y f-10O*3p^ffi22±JcS?i9ft 

;^h:y:/) 204r^UTioi9. t^^^ y ^ 

Ikrl^-y^ :^'m22^m^X\^^^o hM3j!:<^24ii. 

-h:/i — h26^. ^-hMi^t. =^u^-^mmzot 

i^21;i)^6=3f-^/ f-IOOTOM^rttc^i^-rSo mm 
^c::}ol^T. ^- hjp28S:t/7K5/^;^j||32li. ^tih(Dm 

5/h^-A36^. «#.^iSg38<t. ^ift^-^40cb^^ 

UJT*5>3, 7K-h]W28i:, :^ y ^ :!^m32t^^/\^VUt i: 

38^^ LT. ^U'-<->5'««30coSii:;J/-^ K42tcffii»9f^ 
ftP>nTl>So 

-letc. :^>< K mm:0^ k) 42(ijS:^i: (ei^-^ 

36^JiTtcS2ib-rS=¥r (la^-tir-f) SriJib^-^^40^i 
mm-t^o ':^yy h^-M.3Bi>^mm^m{^m9h^ti^ 
t. ^-h]il28;&5^-^y l^-10O7K-hBBP*H«t- 
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So 

mmc. mm,1f-{ K42i:«^-r-5«^#S48Sr<ii;t;/h 

K52i:S:iSxLT«/^5o i^:?'^ y h2j^-A36. 46 
<oSia*'rfii»f^SLt/-^::if^ u-i5^Mli:«:44ofilf^jci 

5o ^SSISIi. 7}f5/^:^20i:^^/^:^P32^^-f^(Cv' 

h26ti. ;^;^«j^#52 (^2811) (Dm^L^^cD^ l^i^rn:^ 

S2BEI{Cii, j[JDX^S12c07}f- Kjffii:<^24(c:ig^^n 
8;&s^ $ ttr V ^ ^ o SSI 8(i v'->'UBI^ Sr ?t L r 
Sm3t«J:24iciaj^T'^^<t 9(c^ff^ixrio»9. - 
7j^:y^>^20Jl. ^tl-^^H^ 1 :y ^ ;^ K :7^i/ 
—/i^mbARXJ^m 2 7i< >7 >^ h ^v^— /U®56^^ UTU ^ 
5o ^iy^:^jil32fi. mi^-y^ :^ h y^iy—/\^^bAt 

;65ff^^^ix^o h^i— h26t:i. ^tt^^n^ 1 /i^— 

62^*LTV^5o ^1 h:/l^- hv--yv-®60li:^2 
:x ^ ^ h 5/ >^ v^-/u®56 <i: L . [Sf ffi56. 60 

^:^hy^ {^y^:^) 20fC(i, mi t ^ y i^^ y^20(D[^ 

m3i:Wf^Zti}>X-^^. m"^) 630- 

mi. m2St/M3(Dv--7U'25Sjgfi8:$ttyt/j:^«. tK 
f9. rtgl5^rB^21;65j#hfb^ixeo rt6i5^P«^21«r®JE-r5/c 

7je-h||28tl7 5/^f^ib«l«66<^*br*5i9> ^7 5/ 
^f^»««66{l. ^-J^?^^;^]p7^;/^m^80$rf^i6^it. 
:ztH::.X.^7f.^y^ :^20t^h7^yi^ ;^P32 4r«?*Sc ^ -fr 5 t" 

-^-/^jfflfi:«!:34{c J: t) APX3SB12rtoaiEtt:e(ci^i!j$ 



(T> #ff2 9 6 0 5 4 0^ 

^yh^mco^y^mmirmm-r^o w^ui^^iseijic:^ 
^^^mcx*). m-^y^n^&mmi^K 7f.y^^20f)- 

m^tLX. :^mm(OJy^mm^^^y^:^20{C^ifh 

xhrL^mm(on^ati.xmfS.'r^zthx^^^ yf^y 

^^m32<D:/f^^y h{*}t;^^ny h}22P^{Clt:^ y 
hm^^mm^tiX. n^y^ :^20t^y^ :^M32t(Om 

^11. *P;!)S#%<b L)t*a#ffm4.739.882^(cioV^ 

wcm^'^^^-'t(D^m^m±x^ ^unxi^^ t hx 

S^nT^6i9 5.0/}^' y >7;^jp32(D^.94;0>b^ffiUri^ ' 
T. 7i^^yi^:^20(Dvy^^s^mmi'B (mSM. ^9 

El) t^'&r*#6<t 9(c/j:oTi^5o 

*^P.q(^2^n-^ y :*A^:y^;K«80fi, ^ 1 
^2(7:)^ y^zfi^- MOI1-2. 7iiy^:^m32{cmm^tl 

fl. ;^7A^«103;5i5^ :y^:/u- hlOli -2 

B^ii:. M2^^t^JS(c*5V^T^i. ;?7^;»«103;i>K ^ ^> 

y^:^^'g^a55>fl. Kf*9^;l^ffl^?ttT200mm^7.Il- 
-^^co^^«S:U^«iill;65fTX.5ct 5(ClS:tf $:tLTV^^o 

8i-2St^l083-4S:<ixTV>5o «-^s/f^T-A108i-4li 
2o<D7!y^>^-<>;</110i-8^WLT*5t). W^yyf-y 
^ ^-;^110i-8f^7}<y^;^20<O7 5/^^^®112i-8 (m8A 

yy^<Dmii^9}mit. y y^:/u- V\0U-2^. y 
y^':f\y—Vm\-tt^yf-y^ >^ jP32f^ tc^^tCiRS tt 

4 >';^1 lOi -8 t^if^^ y ^ y^W32t^^^m LT^ y ^ ><.20cO 

^ix^«^siii2i-8(cBigE-r5^m<ag m^^^m * 

50 T-»»j^?-fr5f^l&T'S>5o mif^iilS«C*5l^T. yy^ 
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-O;^ 11 Oi - 8 ^5 ^ ^"ff.'&ffil 1 2t - 8 <b Stt-r 5 w i: 
y y^(D'm2Y^mWL{t. y y^y^:ym\0\'Z<onW^ 

•9 . ^ y=^y ^ >^iSmy-^t^y y^^.^m^n^-^<D^\ 

® t $ -fr ^ 7 ^tilBLXJ^/y. li y l^^ti 

?rS±-r5o ^ 1 v'— :y >^»20co-:h-r :7ai 5, 
118^<lxiT*5t). m2i/— yU3n*i^'i/^:^]P320;^>^ 

:^:^^5/ h«}f:^t3y hl22rt{c:iES$ixr. 4?i/iJ^>^2 

IllJi7jf:y^>^20O^'^a5^92^^-r^®IST'fcl9. ^8B 

miaiCDJ: 3j<:yi^;^jp32i:;«/;^^:y hl20<i:coPBl(;i 
7 ^ Sr K tt 5 r t T- # -5 o 

^ >5=-^«80fl. 7K^^y^p32(7):^^ t:'7^^124 (^1 
im) rticiSM^ix^o :5t7^««103<!:^5^^:/u-hlO 
I1-2 tofflSf^^SU^/Xfl^ MOI1-2 1 y 

fc^i*5St^{l. ^-r t:'7^Yl24l^(ciRS$ti5o * 
:rc. =^-^l^y^>rl24;5i^?>^^*a#®i^ytie)03j^-hS: 
>J?ry^:^SI32(c:Rtt. =^-^ tfx^ 124F^T-?Kfig^ix:/bfc 
^ t^5S[^S:l*^t?# 5 J: 5 UT t J: i\ 

So :*i^««103*l. ffittil30 (miOH. %\\m) \z.^^ 
fttt^n^2S;&A-Cfci9. ffittl30{i7}?5't^^;^g|32<7) 
±®32a{;i^ ^ f^tt ^*xTl>^p :5?7 Ai^fl|103O^ 1 
||2c^?L132i.2;d^ 7 2/^f^S)a«660 tf WOt^.^f ^0 

h 134i -2 TDSfStt e>ttTV>T. f WOdS;& A?L132i -2 i:^ 

;«7Aa«103&UJ^:y^:/l^- hl01i-2C0 2oOf^iib 

ioii-2(7)^n^*tt(D;?7A®i38i-2 t^'^'t^ {m^m. 
S7ia) o ;^7Affiiiiio37j5r>^!y5^(am3e>^fe4^Ppmfi 
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lii* y y^-fxy— h101i-2S:3Ky^;^S|32<O5pDitc3pff 

o|c{i^^^^:/u- hfiia140i-2 (^lOgl. ^lim) 25? 
S?>?Mtte>ixT*>»?. iStfial40i-2*i. ^f\.^ix(r>y y 

*r«)lcifJELTl^^c tfial40i-2{cJ:»Jf*^$ix5i¥ff 
f}\^^'0. ^:ix^tl<^^ :y^ru~ hl01i-2On-^14 
21-22&S. ;«7A««103cDD-7gQl44lcS<a$-tt'bix-5p 

:3t;A^«103<75o-7ffi144<:i«7^-9' (Jfilfffi) 14 
61-2 (miO@-M13ia) ;65K:tt?>nTi^-5o :*A«ffilO 

«rSx.riaI^-r^i:. 7 hl01i-2O7^-:^(75 
»i!i;55f^JhL. n — ^142i-2;&5^iX'eti<?>^^1fl46i-2 
JC^ J9 *&4?> 5o D — 7 142i -2 ;65 7 >r-tf 146i - 2 ±;55 
5<i:> yy^^\y—Vm\'it^. y y^^i^- h^^t^ 
1051-3^1/7 hl0l2(!:;6>^/jr-5||l»(h. 7 

2/^:7^^- h^*^W054-6d>p>/^5m2S¥<b<7)g^tt^Jc 

101i-2OrcD^SBj(cJ:0. ^:y^>^>r >':^110i-8;6^. C 
tlh(Dy y^y ^>'m\Ot y y'^^^mntco^'r^ 

yy^mmBo<Dm^. yy^zfi^- h^o^^-2^-^r^^^Lm 

\^h^t^. yy^^x^— V^^m<^^\'^\^y ^i^iSW 
0;&^e>*^2-l/4-r>^ (i^57.2nim) (DS6S6{c^<9. 
'f'raffiS;5*?>^2/^ffiB*T?*?ja054-r>'^ (*?)1.37m 
m) /cttS@::^r6llC^ilj-r5, ^ >';</n0^i^l;il- 
(cmOOW>'f- (m 025mm) (^7k¥;&f^^ii!)^§{t -5 

(ClHltei-^ D — ^142i-2;^5^-r if 1461-2 191^*9 
5o tf*a140i-2<^JfiE;^(cJ;t). n-^l42i-2(l7^1f 

i46i-2 h^f^\^fz.^m\z.imn^^^o ^-yum^- 

^®144<5:g«t'r5J:'9tc/j:ofc^fi:, ti 2>.x2--^\z^ 
yy'f'Zfy^— hlO1i-2<D:j&A®138i-2i:0F,^ 
yy^':f\y— MOI1-2 Sr??fflffie;6*?>§| oii;t^ffiH 

^ :y^7^L — vm\-imy^i3 j>^mm\^zt^y yf-itLm 

«;i*>5t#. ;*i^n-r^l36i-2(i;«;i^«fl|103cofpltett 

^tm^vfcvtmich^o tsoT. 72/^>^w-hioi 
^h^^tiit. :^j>^mmm^y y^^m^^hm^^'^ 

m<D\3im^mi:'ft ur ;t7 a n — :/l36i -2 (c:«Jo X^m 
^tlho «^oT. :^An-:/136i-2(i. T:y^t0^2f^ 

S)^(DPSRrjy yf-mmt^y y^&m\z:h^ t^<omm 
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>'^^yb9jKJl7K>' K (mi8kg/cm) r-fc-5o 
7 :yVti\t^ y y^^\^-vm\-i ^m.tAz.tbvi^ z. 
<bl;iJ:»9^tI5-r5r ^;65T'#5o r:<Dfttfji. s:^0. 12 
5><>-^ (miSmn) (0iJx.fi7O75 
-T6) "e?l?fiS;$:tt5 7 M01l-2(col^TK:f^ 

:y ;^jp32c04i^;5>^e>i^Sl5Offi(cM5ffiSit<^)l/2O^B 
y ^ :^M<0^'^\U%^ m^? :y ^T-A(iSv^i::^W/2o 

®112i-8CO^^(DPBT(cXail3;&5^ttenTV^5o 

lir4AiaXt/^15Aiatc:i^. le^S^ (t* >t*:>-^. 3£^200 
1-4) \c^\^^X(0^^n^fiX^^ Kr:>y^y 

t>tzoXi&-{C^mi'^^m (FWi-n) 36Sf^fflLTV>5 

^m<^mm{zai^—/i^t}fShi^mi.x\^^^o ^^y^^^m 
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erySUsJonesS^ r«i«x^^NV ^/iJ' (MACHINERY'S 
HANDBOOK) J (1963^, Industrial Presstt^tr) «clg 

h^^y^^t. ^y^y^Mt^y^:^t<om(0->—/^t^& 

mi4Biaxaigi5Bigic{i. *«wlc<k-52^^y^7>^^|co 

10 (FW) ^^U57K5^i5^;^jR(cf^ffl-rSv^-/u;^ (FS) 

li. 7 5'^:/U-h3tfiFf*105l-6OfitgT3£fiF$*L5o 
&x.(^. 4':^-C<r)ft:*c^;^^DB liB2 (B^-A^) /HC^SoT 

^^nri^So ^y^:^mZ2<om^r^oXyy'^:fu— 

*^0>^cO^^/f^m«8Oli. ;J^'^;/iJ^;^20(7>-<-X(Oj^ffi 
--or^ir^^^:£r«E< t-!^^.^) (i^< ^fc. =7 

y y^mmso\zM'r^mmfmm^mm±^j:<tg: 

5. 7:y^:7^t— M01$:?5ffifiig;e>^e>?loiZ. 

^l5:M{c:^®i^-tt<t ^ <^t-5;^r-{^;^iv««103^lHl^ 
V ^ i: V > ^ S.UJ;«7 M.mmm^*^n^y ^ y.M32 
30 <o^-\^tr'r>ri24rt{ciR^snTVN-5^«). JE^fj^mm 

#^Sl03;^5IH]fe^;^^^t^^^cf^i(J^•^/.c<Tli/<^b/J:v^< 

^-^-n 5'i5^>';^xASUt/3lti:<7^««103;6SiDies 
n 5 (cjf A L tt ixf^ /jr t> /cC V ^- Srffiffl UT 
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